2/12/2018 A Tree Antenna for the 600 Meter Band 


A Tree Antenna for the 600 Meter Band 


Sept 8, 2007 - By W5JGV (updated January 01, 2008) 


http://w5jgv.com//tree antenna/index.htm 


2/12/2018 A Tree Antenna for the 600 Meter Band 


There are two antennas in this picture and one of them is not made of metal. Can you find them 
both? 


If you look carefully, you can just see the horizontal single wire antenna in the background in the far right side of the 
picture. That is my 160 meter dipole antenna, which is about 20 feet above the ground. The other antenna is the large Oak 
tree in the center of the picture. Near the base of the tree trunk is the coupling coil which surrounds the trunk. 


Yes, the tree IS the antenna! 


My interest in tree antennas goes back many years, when | first read about some experiments using coils to 
couple RF energy to trees. Unfortunately, | neglected to save the article, and it was only much later that | was 
able to locate the source for the article. 


Here are four articles that explain tree antennas - George O Squire Tree Antenna Patent.pdf - 1975 January 


Ikrath IEEE tree antennas.pdf - Robert Hand article.pdf and Signal Propagation at 400 kHz Using an Oak Tree 
with a HEMAC as an Antenna AD735330.pdf 


It appears that there are two methods generally used to connect to a tree for using it as an antenna. The first is 
to drive a nail into the tree some distance up from the ground, and the second is to use a coupling coil around 
the trunk close to the ground. Since | prefer not to climb trees unless | really have to, | decided that the coupling 
coil would be the better approach. 


Since little, if any, design data has been published on tree antenna coupling coils, | took a guess at what might 
work for the coil dimensions. | guesstimated that using a coil with about half the diameter of the tree trunk would 
be about right for the coil diameter. The length of the coil would be the diameter of the tree trunk. The number of 
turns was an unknown, but | figured that if the inductance was too small the tuning would be very sharp, and 
changing environmental conditions, rain, temperature, etc., might cause tuning problems. A larger inductance 
would be less sensitive to such things. 


| decided on an inductance of about 175 uH as a starting point. That would require a coil of about 75 turns of 
about 10 inch diameter, or a total of about 195 feet of wire. Since | had a lot of #10 AWG bare copper wire 
available, that was used for the construction of the coupling coil. 


Tuning the coil to resonance at 505 KHz would require approximately 575 pF of capacitance. At resonance, the 
coil losses would be about 10 Ohms, which would not be too good for transmitting, but for receiving, it should 
not pose a problem. At resonance, the impedance of the circuit would be about 30 Kohms so it would be a fairly 
good match for FET RF preamplifier. 


Designing the coil was one thing, but how was | going to hold it in place against the tree? It had to be held away 
from the bark, or losses would increase when the tree got wet in the rain. After wearing out several pencils and 
using up the back of a lot of old envelopes, | finally hit on the idea of dropping each turn of the coil into a series 
of parallel slots cut into a length of plastic pipe. Then, when | bent the pipe around the tree, the flexing of the 
pipe would cause the slots to close up slightly and squeeze the wire tightly between the sides of each slot. At 
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that point, all I'd have to do was to manhandle seven feet of flexible pipe and a hundred loose turns of copper 
wire into place while screwing the whole thing firmly to the tree trunk. | figured I'd work on that little problem 
after the coil was built. 


Time to start construction! 
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Construction of the coupling coil was started by running a broomstick through a roll of Bonnie, KB5YSE's art 
studio wrapping paper and supporting the roll between two wooden chairs. The roll measures about 9 inches in 
diameter, and made a solid form on which to wind the #10 AWG bare copper wire for the coil. The free end of 


the wire was simply taped to the roll of paper and winding was begun. After about 90 turns were wound on the 
form, the coil was carefully removed from the form and set aside for later installation. 


EU 


http://w5jgv.com//tree antenna/index.htm 


2/12/2018 A Tree Antenna for the 600 Meter Band 


1 
11 
i 
7 
j 
t 
: 
; 


The wire | used was left over from a commercial AM broadcast antenna installation | did many years ago. It is 
bare, soft drawn, #10 AWG pure copper wire. It was just right for a coil of this size, since it is strong enough to 
hold its shape without any extra support. 
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Here is the finished winding while it is still on the winding form. It looks neat at this point, but as soon as | 
loosened the wire to remove it from the form, it promptly sprang into action and unwound into a larger diameter 
shape, and instantly piled up into what appeared to be a massively tangled heap! Fortunately, it was very easy 
to unravel, and placement of the wire coil onto the supporting tube went along without any unexpected difficulty. 
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Now, this looks more like it! The enclosure is one that | salvaged from my Katrina-ravaged tower at my old QTH 
in New Orleans. The cabinet is at least 30 years old (Hoffman makes good stuff, you bet'cha!) and has been out 
in the sun and rain all those years. It is still weather tight using the original gaskets. It is Fiberglass and was 
starting to shed glass strands, so | refinished the outside of the enclosure. 


There are two connections visible on the left side of the enclosure. The connection closest to the tree goes to 
the left ("cold") end of the coupling coil. This end of the coil is also connected to ground. The front-most 
connection goes to a tap on the coil that is 10 turns from the ground end of the coil. This is the feed point for the 
75 Ohm coaxial cable that goes to the receiver in the shack. 
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The ground system for the coupler uses three steel screws that are driven into the roots of the tree. | figured 
that the tree probably has a better connection to the ground than | could manage to get by driving a ground rod. 
After running the screws into the roots, the screws are removed and the end of an aluminum wire are pushed 
down into the holes. The screws are then replaced. This gives a good connection to the damp wood. Do NOT 
drive copper or brass wire or screws into a live tree, as the copper may kill the tree. Iron, steel or aluminum is 
OK. 
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At the center ground-root, the wires from the other two ground-roots and the twisted pair of ground wires from 
the coupler circuit all come together. All the wires go about two and a half inches into the tree root. | used 
aluminum electric fence wire for the ground wires. 
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The ground wire goes from the tree roots to the coaxial connector on the bottom of the tuner enclosure. 
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A split-bolt wire connector connects the ground wire to the pigtail coming from the connector. 
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Both sections of the capacitor are in parallel, and connected to the wire leading off to the right of the picture. 
That wire goes through a ceramic feedthrough insulator on the right side of the enclosure and then connects to 


the hot side of the coupling coil. 
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The wire closest to the back of the cabinet is the ground wire between the cold end of the coupling coil and 
earth ground. The wire nearest the front of the cabinet connects the coil tap to the center wire of the coaxial 


cable going back to the shack. Two spacers made from vinyl plastic tube that were used to hold the parallel 
wires in place. 
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tower on 75 Meters. 
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However, even after much tinkering, it never worked properly, so | abandoned that project. It was only after 
removing the coil to refinish the enclosure for this tree antenna project that | realized that the cause of the 
problem was. It seems that when | wound the coil, | covered the winding with what apparently was a VERY 
good clear varnish, because it prevented the E. F. Johnson squeeze clips that | used from making contact with 
the wire! No wonder it would not work!! All | can figure out is that | must have had total brain fade when | built 
the tuner. | left the coil in the enclosure, since it just looks so nice. <G> 
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RF preamplifier 


http://w5jgv.com//tree_antenna/index.htm 


2/12/2018 A Tree Antenna for the 600 Meter Band 


RF preamplifier. 
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